Introduction:
The world today is in the midst of a period of upheaval and re-structuring of global supply chains that is leading to new sources for manufacturing and distribution for many firms. There is confusion, however, as to what is actually happening, why it is happening and the potential impact of these changes. There is anecdotal evidence which indicates that some firms are re-or near-shoring, while others continue to outsource and many have adopted new technologies.
Indeed many firms are making multiple and sometimes off-setting adjustments 1 . Predictions
2" "
have been made that U.S. domestic manufacturing industries will revive. Many theories to explain such expected changes have been suggested. Often these explanations are conflicting.
In addition to the strategic importance of sourcing at the firm level, there are significant policy issues that are impacted by the global supply chain decisions made by companies.
Principal among them is the issue of employment. The sourcing of manufacturing leads to the transfer of jobs and wealth among countries. In the U.S., for example, there has been a major loss in manufacturing employment over the past 15 years, which some hope to see reversed through wide-spread re-shoring (see Figure 1 ). These issues have led to a wide range of incentives and restrictions, imposed by governments on companies that operate within their jurisdiction. These policies are targeted towards increasing the level of domestic manufacturing employment and can have a major impact on company sourcing decisions. These observations motivated Simchi- Levi (2012) to launch a re-shoring survey to understand what U.S. manufacturers companies are doing about re-shoring, what factors are driving their decision process and to determine, if in fact, a geography shift is occurring. 156 US manufacturing companies, defined as having their headquarters in the U.S., responded to the online survey. The survey indicates some shift in manufacturing footprint. While 33.6% of respondents stated that they are "considering" bringing manufacturing back to the U.S., 15.3% of U.S. companies responded that they are "definitively" planning to re-shore to the U.S. In a 3" " follow up survey, see Simchi-Levi (2014) , data was collected from 89 U.S.-based companies and 33 non-U.S.-based companies. This survey reports very similar results. Finally, Simchi-Levi (2015) provides references to both surveys conducted by other organizations as well as analysis of the Purchasing Managers' Index (PMI), a monthly compiled index that shows changes in manufacturing activity. Again, the data indicates a move to near-or re-shoring.
These earlier studies, however, are based on responses from individual respondents representing their companies' intentions and plans. Such responses are subjective and may not be consistent with the actual strategies that companies are adopting in the context of global sourcing. Information based on responses from company employees also may be misleading because it does not necessarily correctly represent the intentions of the firm.
In order to understand the actual decisions concerning global supply chain sourcing and the technology strategy, we conducted a field study in China based on a multi-year-long effort that involved direct interaction with a wide range of companies. Survey respondents exclusively were senior managers and CEO's in Chinese divisions of multinational companies that operate in China (headquartered both domestically and abroad), who had a clear understanding of their firm's strategy.
The unit of analysis in the field study are the actual supply chain re-structuring decisions that companies have made or contemplated over the past three years. Specifically, each respondent provided information about all of the decisions (to off-shore, near-shore, re-shore or a combination of any of these) that his or her company made over the past three years for one specific product or product line. With this perspective, we were able to collect detailed and objective data about the kinds of decisions made for the product (line), the most significant drivers behind these choices, and the expected impact 2 .
The goal of the study is to develop a thorough understanding of the actual decisions that are being made and the reasons behind these decisions. We believe that conducting a field study is arguably the best method for collecting and interpreting current company strategies given the inherent complexity of the underlying complexity of modifying a company's global supply chain strategy. As we shall see, based on the companies in our sample, the field study reveals a different perspective on the debate about re-shoring and near-shoring to markets in developed """""""""""""""""""""""""""""""""""""""" """""""""""""""""""""
4" " countries. The combination of our study's regional (Chinese) focus and the decision specific approach enabled us to develop insights, into the following questions: a. What global sourcing decisions have been made or are being contemplated for these companies?
b. Why are these decisions being made; i.e. what are the drivers of these decisions? Analysis of our data also shed light on how the firms in our study are making the strategic choices associated with global sourcing and technology investment. The principal findings of the study as it relates to what these companies are doing include the following observations: 1) Manufacturing continues to shift away from developed economies for firms in our study. In particular, Europe (EU 15) and North America are losing ground.
2) China is the biggest market as well as the biggest source for manufacturing in the world in our study, and is attracting more companies who are moving into it for access to its growing market.
3) China is attracting more complex products (e.g. Equipment and Machinery, and Automotive supplier industries) and is using more automation, while at the same time, China is giving up simpler, more standardized, labor intensive products (e.g. Apparel). As a result, the net change of the number of manufacturing jobs in China, observed in our sample, surprisingly is negative.
4) There is a net production increase in Central & South America and in East Europe & Russia in our study.
5) The movement of manufacturing within China is happening selectively, i.e. only a subset of our sample reported movement of production from coastal to inland China. 6) Manufacturing jobs are not coming back to the U.S. for companies who participated our field study which is in contrast to the observations reported in the earlier surveys by Simchi Levi (2012 and in a follow-up, ongoing survey we are conducting with the same survey instrument in Cohen et al (2015) . Such jobs, however, remain in ASEAN countries (for labor-intensive, simple products) or in China (for more complex products). We also note that the follow-up study indicated that the jobs that are returning to the U.S. are due to decisions by non-U.S. companies.
Analysis of the pattern of responses to understand how and why these decisions were being made indicated the following:
5" " 1) Consistent with anecdotal evidence, firms in our study are re-structuring their supply chains by making a wide range of sourcing and technology investment decisions.
2) Multiple and often conflicting reasons are given for making these changes which indicates that a comprehensive tradeoff and risk analysis is being carried out by these firms and that low labor cost is no longer the major reason for shifting production. In particular quality, market access and risk have emerged as important drivers.
3) Priorities on decision drivers were highly dependent on the specific choices, i.e. companies that shifted manufacturing from the EU to China in our study indicated that labor costs, logistic costs and market access were the top 3 reasons for making this change, while companies that are shifting product out of China to other ASEAN countries stated that the top three drivers were labor costs, supply availability and product quality.
4) The pattern of sourcing changes that emerged is quite complex with significant variation observed by industry and by origin and destination of the production volume flow.
Overall, the decision specific observations collected in our field study are consistent with our expectation that companies are solving the sourcing and technology choice puzzle in a manner which incorporates a wide range of global options, multiple tradeoffs and multiple resource and policy constraints. It is important to note that while the sample covers a wide range of industries, it is small and not random. Thus we do not attempt to develop generalizeable conclusions concerning the causality of global supply chain re-structuring. As we shall see, however, our findings are very consistent with recent studies reported in various industry studies, (including a follow on study of a different sample that was based on our survey instrument -see Cohen et al (2016) ). We do believe that our unique data set, derived from actual company decisions, provides insights that are relevant to the ongoing debate about manufacturing sourcing. We also note that drawing insight from observed manager decisions has long history in the Operations Management field. (see Bowman (1963) and Cohen et al (2003) ), and the field study methodology that we used here could be applicable to other empirical studies of complex operations strategy issues.
The rest of the paper is organized as follows. Section 2 describes the field study design and methodology which is based on sourcing and technology decisions as the unit of analysis.
Section 3 contains a review of the relevant literature on supply chain sourcing and strategy.
Section 4 describes the sample and results at a firm / regional level and includes a discussion of 6" " current locations for manufacturing and markets. It also reviews two specific industry subsamples to illustrate how industry results can differ from those generated at the firm level.
Section 5 discusses the reported decisions to either increase or decrease production and identifies the major flow patterns that vary by source and destination. Section 6 then provides a more detailed analysis of the top 3 flow patterns and illustrates how results on drivers can vary significantly by flow. Section 7 describes results broken down by industry. Section 8 focuses on the observed internal flows within China and illustrates how our methodology can be applied to this particular geography. Section 9 reviews the results on technology investments and the impact on job creation. Conclusions are presented in Section 10.
Methodology and Survey Design:
To the best of our knowledge, our survey is the first study to adopt a decision focus within the context of a supply chain network model for global sourcing and investment. In particular we observe that global supply chains consist of a network of value adding facilities, connected by material, information, financial and decision flows. The study asks companies to indicate if they have made any decisions for a specific product (in the past three years), to increase or decrease its volume of production sourced from a specific geography at the particular stage within the value adding process that they are operating at. Responses can be summarized in terms of the net shift of manufacturing of this product from one region to another. Framed in this way, we include decisions to re-shore, near-shore or off-shore on a global basis. We also asked firms to indicate if they have increased investment in automation and R&D for the same surveyed product. To conduct our analysis, we collected data at both the firm level and at the decision level.
The goal of a firm operating a global supply chain network, where the material, information and financial flows cross country borders, is to match supply with demand on a global scale. A typical objective could be to maximize global, after-tax profit or alternatively to maximize growth, market share or return on investment, (see Cohen and Lee (1989) for an example of a normative model formulation). Achieving such a goal involves a hierarchy of decisions that determine material flows, capacity and capabilities at each value-adding location. The cash flows and capital investments derived from these decisions determine the landed cost for every product/customer destination combination and impact the total cost of ownership to the customer 7" " for each product over its period of ownership and use. These costs ultimately drive market share and competitive performance for the firm.
The principal tradeoffs associated with the management of a global supply chain network include all fixed and variable costs, as well as revenues that drive global after-tax profit, along with metrics related to customer satisfaction, service and competitive position. There are multiple resource constraints based on capacity and capabilities of all value-adding processes, at all stages in the product life cycle (i.e. design, produce, fulfill, support) along with financial, trade and content restrictions imposed by each country where the firm operates as either a producer or distributor of products. Finally, there are significant risks (i.e. foreign exchange, markets, prices, suppliers, competitors, etc.) that are associated with the management of global supply chains. Indeed a primary goal of supply chain strategy is to mitigate such risks.
There is an extensive literature on modeling of global supply chains that optimizes capacity, location and technology choices that considers the factors noted above, (see Kouvelis and Su (2005) for a comprehensive survey of this literature). Based on this normative model perspective, we identified a wide range of possible drivers for re-structuring decisions that is based on tradeoffs, risks, incentives, constraints and environment factors. In particular we identified factors such as labor, transportation, material and overhead costs; market, supply and foreign exchange risk; technology; government policies; flexibility; and lead times. Figure 2 illustrates the overall structure of the survey instrument used in the field study. We collected data both at the firm level and at the decision level which is associated with the specific supply chain decision(s) that have been made or are being contemplated. The decision level data includes characterization of the nature of the decisions that the response was based on, i.e. locations and magnitude of capacity shifts, new technology investment, etc. We also collected data on a wide range of attributes associated with the products and processes associated with the particular decision(s). Finally, the survey gathered information concerning the firm's current Our decision to adopt a decision focus in the study was based on the following observations: 1) While firms may espouse a coherent global sourcing strategy, in fact the observed pattern of material flows, production volumes and capacity investments cuts across internal organizational boundaries and impacts multiple regional and country specific markets. As a result it is difficult to ask the question of "where are you sourcing" at the firm level. The actual sourcing policy is defined by a collection of decisions to locate and utilize sourcing options that are made by the firm for particular products and markets, e.g., Apple has reshored some of its Mac production to the U.S., but keeps all iPhone assembly in China.
2) Global sourcing decisions are very complex and impact all facets of the company. They also have major, long-lasting strategic impacts. Thus it is typical for a business case analysis to be conducted to evaluate sourcing and strategy options based on predictions of their impact.
This suggests that both drivers and expected results can be attributed to the decisions that have been made or that have been contemplated.
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Our normative and decision specific perspective for evaluating the design and operations of a global supply chain gives rise to a wide range of possible drivers for the reported re-structuring decisions, that include tradeoffs, risks, incentives, constraints and environment factors. In particular we identified the following 22 possible decision drivers listed in Table 1 .
Respondents were asked to rank each possible driver, on a 1 to 5 scale in terms of its impact on the particular global supply chain sourcing decision that the firm made. We note that drivers 1) through 5) correspond to different costs, drivers 6) through 13) relate to the firm's supply chain capabilities and drivers 14) through 22) can be associated with the competitive environment. Prior to administering the field study, we collected 40 cases of public announcements concerning changes in manufacturing location by well-known multinational companies. We then analyzed the main driving factors that were reported to have influenced the company production shifts. The results are listed in Table A in the appendix. We note that, 32.5% of the companies took labor costs into account. The second important factor was proximity to markets, which also 10" " was mentioned by for 32.5% of the companies. The third most mentioned factor was government incentives which occurred in 30% of the announcements. Finally the provision of service support is also an important driver, present in 17.5 % of the cases. 45% of the companies reported an increase of production in the U.S. and the key drivers they mentioned were political incentives to increase employment and the cost of labor and transportation. All the companies that increased production in China considered the drivers of being close to the growing market in China, reducing logistics costs and facilitating the provision of support services. Companies that increased production in Southeast Asia and India, did so primarily because of labor cost. For example, Canon is no longer building or expanding factories in China, but is doubling its work force at a printer factory in Vietnam.
Several hypotheses are can be derived from these reports:
H1. Companies are shifting their production to China in order to gain access to the Chinese market.
H2. Companies are shifting their production to the U.S. due to government incentives.
H3. Companies are shifting their production to ASEAN because of labor cost.
H4. In general, labor cost, market proximity, and government incentives are the most important drivers for global supply chain sourcing decisions.
We note here that these hypotheses are also consistent with some of the more general findings that have been reported in the literature, which are discussed in the following section.
Literature Review:
There are multiple and extensive literatures that are relevant to global sourcing and global supply chain strategy that have considered the problem at a firm, industry or country level.
Given the decision based perspective used in our survey, we will restrict our discussion here to a number of articles in order to provide a conceptual context for the normative modelling and empirical analysis of the question of where and how firms should source manufacturing. Alfred Weber's work (1909) established the foundations of modern location theory, which deals with transportation and production costs (Badri, 2007) . Product life-cycle theory, initiated by Vernon (1966) , was first to explain the location of manufacturing globally. The theory suggests that as products mature both the location of sales and the optimal production location will change affecting the flow and direction of trade. The production location will move from 11" " the innovation country first to advanced countries and last to developing countries as products and market grow mature. Krugman (1993) compared global manufacturing location and trade theories, concluding the two are quite similar because they ask the same basic question, i.e. who produces what goods in which locations. For example, the classical Heckscher and Ohlin model of comparative advantage in international trade theory, predicts that countries will produce and export goods that make intensive use of those factors that are locally abundant, while importing goods that make intensive use of factors that are locally scarce (Krugman and Obstfeld, 2006) . Empirically, Rosen (2003) showed that China has comparative advantages over Mexico in the industries of leather, manmade woven fabric, office machines, computer equipment, electrical transmission equipment, motorcycles, and furniture.
Another closely related theory is FDI (foreign direct investment) theory, because a global location decision may lead the company make an FDI, such as open a subsidiary factory. For example, the famous eclectic paradigm of FDI theory (Dunning, 1988) , analyzes international production relative to an OIL framework that includes Ownership, Internalization and Location Advantages. Empirical studies of OIL have suggested that market size, market growth, barriers to trade, production and transportation costs, political stability and regulations can be related to location decisions (Dunning, 1995) . Sethi et al. (2003) developed a regression model and found that low wage rates and the liberalization of Asian economies were important factors for USbased international enterprises' FDI flow from Western Europe to Asia. Cantwell (2009) discussed the theory development of this field.
As Gray et al. (2013) stated, the re-shoring problem is a reversion of a prior offshoring decision, so the location decision is also related to the studies of manufacturing offshoring, which is the transfer of production, supply, and R&D activities from home grown to foreign locations. As stated by Davis and Naghavi (2011) , "Off-shoring is seen chiefly as a cost-saving strategy for firms, who at times see it as their only means of survival". Firms have used offshoring to reduce non-tradable production costs, particularly labor cost (Maskell etal.2007 ).
Swenson (2004) uses data from the US Overseas Assembly Program and demonstrates country costs and sunk costs (such as entry costs) are factors in the offshore decision. Vestring et al. (2005) suggested that "every country presents a different mix of strengths and weaknesses", and they identify several factors to decide where to offshore, include operating 12" " costs, regulatory environment, domestic markets, engineering talent, political stability, currency fluctuations, facility costs, infrastructure, and language skills. Firms may offshore to access knowledge or talent that may be difficult to find in the home country (Manning et al., 2008 and Berry and Kaul, 2015) . Mann (2012) shows the important role of government trade-facilitation policies to attract locations for manufacturing. Ellram (2013) describes the results of a survey that addresses questions of offshoring and reshoring to the U.S. Using a factor analysis, this survey identified product attributes, costs, labor, logistics, disruption risk, strategic access, country risk and government trade as drivers of location choice. Their results also indicated the increasing importance of supply chain factors in making location decisions, which is consistent with our observations. Da Silveira (2014) analyzes data from the fifth International Manufacturing Strategy Survey and indicates that design and supply offshoring effort is positively associated with the competitive importance of cost and on flexibility, but not delivery. We note that these surveys were conducted at a firm level and thus are based on a more aggregate perspective compared to our decision focus.
As noted earlier, there is an extensive literature on normative modeling of the global supply chain design problem, (which includes plant location and product sourcing) reviewed in Kouvelis and Su (2005) . A more recent discussion of this literature and a formulation of the general problem can be found in Cohen and Cui (2015) .! Recently a number of competing theories have been put forward to explain and to predict how firms should make global sourcing strategy decisions. Table 2 China's advantage is diminishing due to the faster increase in labor costs in China.
Availability of low cost energy in developed countries is affecting landed cost in energy intensive industries.
Cost of
Add cost of maintenance, after-sales As relative value of service over customer 
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Sample:
The field study was administered with the collaboration of the faculty at Shanghai Jiao Tong University and the Shanghai University of International Business and Economics. A one-day forum was held in June of 2013 on the campus of Shanghai Jiao Tong University. Over sixty senior executives from different companies in different industries participated in the forum. Two members of the research team presented their studies in global supply chain strategy and introduced our field study. Senior executives of three companies shared their practices of global sourcing and perspectives of the future trend respectively. The forum was concluded with a panel discussion, when all participants exchanged ideas about the changes of global sourcing strategy, their understanding of the underlying drivers and the related managerial challenges. The goals were to interact with senior executives from leading multi-national companies headquartered or operating in China, to build personal connection and to refine the survey for our field study.
After the forum, we designed the survey and carried out field study subsequently. As noted the unit of analysis in the study are the actual supply chain re-structuring decisions that companies have made or contemplated over the past three years. As a result, our target sample was small and there could be significant correlations across all categories of the data that was collected. Moreover, many of the attributes of products and processes are endogenous. Thus identification of causal factors for the sourcing decisions of interest will be challenging, however it was also not the goal of this field study. Our goal as noted, was to develop a comprehensive picture of the decisions concerning global supply chain sourcing that are being made with the companies in our study and the reasons for those decisions.
To ensure that the data reflected actual decisions of the firms as opposed to their intensions, we targeted a set of top Chinese managers who were the decision makers or on the decisionmaking team of their companies, and administered a survey to each of them either by mail or online. Data was later checked for consistency and accuracy through follow-up discussions with each respondent and in many cases the data was provided from multiple sources within each company. For example, one respondent (the executive director of a company) told us she had to coordinate a meeting with directors of three different departments to gather information before answering our survey.
Respondents reported that it generally took them one hour to complete the survey after the required information had been assembled from multiple company sources. The data collected not
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only allowed us to conduct a descriptive study, but also to perform some basic statistical analysis. As the complexity and consequences of supply strategy decisions are significant. It is important to note that it was necessary for respondents to have an appropriate level of authority and understanding of their company's supply chain strategy in order for them to acquire the essential data needed to respond. As a result, we were able to assemble a unique data set that provides detailed insight into the changing strategies of companies operating in China. 3 We approached 80 companies and received a total of 49 companies responded to this field study. While the sample we obtained was not random, we believe that it is appropriate for a field study that is directed towards providing a comprehensive picture of current global sourcing strategies used by these companies in China. The 49 companies came from 8 industries, and they typically were multi-nationals with diverse global headquarter locations (see Figure 3) . Yearly sales revenue of these companies ranged from 3.3 Million to 100 Billion USD. As a consequence most of the data is presented in terms of percentages of the sample and where relevant for industry groupings whose definitions were broad enough to maintain confidentiality. We also note that many companies reported multiple relocation and sourcing decisions and as a result we observed a total of 89 sourcing "flows". We will elaborate on the definition of such flows in our discussion below. """""""""""""""""""""""""""""""""""""""" """"""""""""""""""""" 17" "
Balance of Trade for Production:
A further insight provided by the firm level data in our study is concerned with the balance of trade for manufacturing. Figure 4 illustrates the distribution of assembly locations and sales revenue for the participating firms. It is not surprising to observe that for our sample, China, which is the largest source for final product assembly with the largest market, is also the largest exporter with a net positive trade balance (production -sales). North America (U.S. & Canada), which is the largest importer, along with Europe (EU-15) and Japan, however, have a net deficit with respect to production. These results are consistent with statistics from the Chinese Bureau of Statistics.
It is interesting to examine the balance trade when we break down these aggregate results by industry. We illustrate the specific cases of the Apparel and the Automotive plus the Aerospace and Defense industry segments in Figure 5 . The trade surplus, as expected, is significant for both China and other Asian countries in the Apparel industry. There is much more balance however in the Automotive plus the Aerospace and Defense industry segment, which indicates that a more localized approach for manufacturing is being adopted in this segment. Many of the surveyed companies reported multiple sourcing and capacity adjustments that occurred within various geographies. In particular, we asked companies where they increased or decreased manufacturing volume (see Figure 6 ). 75.5% of the companies in our study reported increased production in China and 18.4% reported increased production in ASEAN countries for the past three years. Decreased production occurred in the EU-115 (32.7%) and North America (20.4%). We observed, however that both increases and decreases occurred in many of the geographies.
19" " """"" " These data suggest that in our sample China will continue to be the largest source for manufacturing since it is at the highest level currently and is experiencing the highest level of growth. As noted earlier, as reported in earlier surveys and as stated by some business analysts and political leaders, the shift of manufacturing back to the U.S., Japan, Europe and/or other developed countries is a real and growing phenomenon which could revive domestic manufacturing and service industries. Our survey responses do not support this statement for our sample, (e.g. North America's net growth is +12.2% -20.4% = -8.2% and EU has a net growth of +2% -32.7% = -30.5%). Indeed the trend in U.S., Europe and Japan is still dominated by the strategy to reduce domestic manufacturing. This is consistent with recent anecdotal evidence concerning the difficulty firms are encountering when they attempt to re-shore manufacturing to the U.S. (see Shih (2014) for a discussion of the experience of GE Appliances in this regard).
As we shall see, it is necessary however to explore changes in sourcing at a more detailed level and in a manner which captures the geographical dispersion of sourcing locations.
Pattern of Change:
Our analysis of the responses was based on observed "flow" patterns that captured the net adjustments made with respect to specific sources and destinations, which are displayed in The focus of our analysis is to identify relationships between these flow decisions and possible drivers along with other firm level factors. We discovered, in particular, that the top drivers varied significantly by flow. Table 3 illustrates the top 10 drivers for the three flows that were reported with the highest frequency, i.e. from EU15 to China, from North America to China and from China to the ASEAN countries. For example, the companies who shifted from EU15 to China in our study rated labor costs, logistics costs, market changes and supply availability as top drivers. It is interesting to note that labor costs which are the most important reason for companies expanding production in China from either the EU15 or North America is also the top driver for companies that are moving away from China to the ASEAN countries. This can be understood if we look at differences at a more detailed level.
For example, 16 companies reported that they had moved at least some production from EU15 to China. Interestingly, this move is also correlated with less labor-intensive products compared to the others (p=.088). This movement also has a significant positive correlation with their decision to increase the level of automation, e.g., adopt flexible assembly robots in their production (p=.005). Indeed, 13 of the 16 companies reported they increased their level of automation which suggests that automation is being used to replace labor.
More Apparel companies (p=.020) and less Equipment and Machinery companies chose the strategy of moving from China to ASEAN (p=.042) compared to the industry composition in other flows. (See Figure 8 for an industry breakdown for the top 3 flows.) This movement is strongly correlated with a more labor-intensive product (p=.003), a more standard product (p=.059), lower unit cost (p=.080), and proximity to the end consumers (p=.096). This seems to be aligned with the story documented in "Travels of a T-Shirt in the Global Economy" by Rivoli (2014). As labor wages continue to increase at a much higher rate in China, ASEAN becomes the next destination for cheap labor.
Also note from Table 3 that Market Change is one of the top 3 drivers for companies in our study moving to China, but is not in the top 10 for companies moving away from China. This suggests that China, which is the biggest market in our sample, is attracting production due to the growth of its market. Industries that are moving from China to ASEAN are more export oriented, (i.e. Apparel), and thus factors such as product quality, supply availability, innovation
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and design capability and currency fluctuations, all or which determine a product's value in global markets, are important.
Thus when a product is less labor intensive and uses more automation, labor cost differences can be the top driver for moving manufacturing to China (as opposed to moving to countries with even lower labor costs such as ASEAN) to supply the local growing market. It is not surprising, that, compared to others, the companies moving from EU15 to China expect significantly more Chinese Sales of the product (p=.002) and less U.S. sales (p=.031). When the product is more labor intensive, then differences in labor costs can be the most important driver for moving away from China to ASEAN. These companies also expect significantly less China sales (p=.017) by moving out of China. Again Figure 8 shows the industry decomposition of the three major flows. The overall industry composition suggests that China is attracting more complex products (e.g. Equipment and
Machinery and Automotive supplier) and is giving up simpler, more standardized, labor intensive products (e.g. Apparel). These companies also expect significant less U.S. sales (p=.037) and lower selling price of the product (p=.003) by moving production from the U.S. to China, compared to companies not moving from North America to China.
Industry Analysis:
23" "
We can break down analysis of our observations by industries in a manner similar to what we conducted in the previous section. We will focus on the 4 major industries observed within our sample. Table 4 lists the top 10 drivers, in rank order, for each of these industries in our sample. It is interesting to note that labor costs are ranked first or second for the Equipment and Machinery, Automotive Supplier and Apparel industries, but was not in the top ten for the Automotive OEM & Aerospace and Defense industry. Market changes, on the other hand, were
Equipment and
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highly ranked for all of the industries, except for Apparel which as noted earlier, competes on a more global basis. Government incentives were noted in three of the four industries, but in the Automotive OEM & Aerospace and Defense industry it was tied for first place.
In the remainder of this section we consider the impact of product and industry attributes on the sourcing decisions.
Equipment and Machinery
Compared to the other industries, companies from the Equipment and Machinery industry reported higher ranking of their company size within the industry (p=.025). Their products are rated at a higher unit cost (p=.039) and enjoy a higher profit margin (p=.007).
We observed that this industry is decreasing production in North America (p=.000) and East Europe & Russia (p=.040), because they are moving from North America to China (p=.000) and East Europe & Russia to China (p=.040). We note that these companies, however, are not moving from China to ASEAN (p=.042). As a result of the reported strategy changes/decisions, the companies in this industry expect significant lower average total cost (p=.034) and selling price (p=.014) per unit. Compared to the other industries, these companies also view Government regulations (p=.062) and Currency and foreign exchange rate volatility (p=.078) less important. Surprisingly, they are not increasing their level of automation (p=.072).
Automotive Supplier
The automotive supplier industry has the highest level of customization (p=.065). They produce parts according to orders received from the automotive OEM industry sector. The products produced by respondents in this industry are rated at a lower profit margin (p=.003).
The companies in this industry reported that they are decreasing their production in EU15 (p=0.015) and increasing production in East Europe & Russia (p=0.033) and in the coastal area of China (p=0.046). They also are moving from EU15 to China. As a result of these strategy changes/decisions, these companies expect significantly more China sales of their products (p=.043). Finally, they are increasing the level of automation (p=.017) and R&D investment (p=.001) and they view Environmental sustainability more important (p=.058) compared to the other industries.
Apparel
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For the apparel industry, their products are rated at a higher level of labor intensity (p=.001) and standardization (p=.059). They also rated at a lower level of modularity (p=.014) with a lower unit cost (p=.080) Companies in our sample from this industry are increasing production in ASEAN countries (p=0.000), decreasing it in China (p=.086), and as a result that they are moving from China to ASEAN (p=.020). They are not increasing their level of automation (p=.011) or R&D investment (p=.079), as was observed in the apparel industry. Compared to the others, these companies also viewed currency and foreign exchange rate volatility to be more important (p=.022) as they supply to the global markets.
Automotive OEMs & A&D
The Automotive plus A&D industry has the highest average % COGS from suppliers, and the lowest percentage internally sourced from the company (p=0.018). Their numbers are all around 80% and 20% respectively (compared to sample averages of 60% and 40%). This industry has high degree of localization, because all the OEMs reported that the distribution of final assembly locations was the same as the distribution of their markets. As a consequence, the companies in this industry are increasing their production in EU15 (p=.000), most likely due to the European demand. As a result of these strategy changes/decisions, they expect significantly higher average total cost (p=.037) and higher selling prices (p=.062) per unit. Their products also are rated at a higher unit cost (p=.013). Finally when compared to the other industries, these companies view government incentives to be more important (p=.031).
Changes within China:
Since our study has a regional focus of China, we took a more detailed look at the flow patterns for the companies that either have increased or decreased production in China (37 and 7 respectively). In this section we present a brief summary of the results.
The companies that increased production in China operate at a lower tier in the value chain (p=.087). They tend to pay less attention to after-sales service and support quality (p=.023), product quality (p=.059), time to market for new product introductions (p=.003), as well as to innovation and design capability (p=.009), and currency and foreign exchange rate volatility (p=.009). These companies also increased the level of R&D investment (p=.027). As for impact, the companies who increased production in China expect that sales in China will 26" " increase (p=.006), the selling price of their products will decrease (p=.018) and sales in US will decrease (p=.078).
Surprisingly, companies who decreased production in China have a higher level of labor intensity in manufacturing (p=0.002), and operate at a higher tier in the value chain (p=.035).
Similarly, companies who did not increase in China have a lower level of value per unit of weight (p<.05). In contrast, companies who did not decrease in China have a higher level of knowledge intensity, and a higher profit margin (p<.05). All of these suggest that a shift of labor-intensive manufacturing from China to countries with even cheaper labor. As for impact, the companies who decreased production in China expect that their China sales will decrease.
(p=.005) and the selling price of their products will increase (p=.050).
We also observed some interesting results associated with shifts in sourcing to locations within China, i.e. from one Chinese location to another. In particular, one sixth of the companies in our sample reported a shift of production from coastal to inland China. This movement is correlated with products that have lower level of knowledge intensity (p=.039), higher modularity (p=.089), lower profit margin (p=.059), suggesting these companies are "going west" for simple and standardized products. These companies also care less about Innovation and design capability (p=.045). These results are similar to what we observed for companies moving from China to ASEAN countries in our sample.
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Decisions Concerning Automation and R&D, Impact on Manufacturing Employment:
53% of the companies responded that they increased the level of automation in their production processes; 27% in their Chinese factories, 12% in the U.S. factories and 14% in EU15 factories. 57% of the companies responded that they have increased investment in R&D; 39% in their Chinese cities, 8% in the U.S. cities and 10% in EU15 cities. We also observed that a low product profit margin is positively correlated with an increase in the level of production automation (p=.082). It is also interesting but consistent with our other findings that in our sample, China also reported a net decline in the number of jobs created by the reported decisions, see Figure 9 . The one region with a reported increase in jobs was in other developing countries, where the majority of the jobs created were at the low skill level of general labor.
Conclusions:
As noted earlier, prior to administering our survey, we conducted an informal review of corporate public announcements made from 2010 to 2013 (see Appendix A) concerning changes in manufacturing location by well-known multinational companies, and derived several hypotheses. We now discuss if our field study results support these hypotheses.
H1. Companies are shifting their production to China in order to gain access to the Chinese market.
Our sample supports this hypothesis in general by revealing that China is the biggest market as well as the biggest source for manufacturing in the world, and is attracting more companies who are moving into it for access to its growing market.
28" "
H2. Companies are shifting their production close to market demand.
The study is not conclusive on this hypothesis. In particular, our findings reveal that about half of the companies in our sample reported a production increase outside China.
H3. Companies are shifting their production to ASEAN countries because of labor cost.
Our study supports this hypothesis in general as labor cost is found to be the top driver for increasing production in ASEAN countries and that the shift is strongly correlated with product labor intensity. Production that moved into ASEAN countries mostly came from China, suggesting that China is losing (or strategically giving away) simpler, more standardized, laborintensive products, (e.g. Apparel) to the ASEAN countries. On the other hand, China is attracting more complex/higher-profit-margin products (e.g. Equipment and Machinery and Automotive supplier industries).
H4. In general, labor cost, market proximity, and government incentives are the most important drivers for global supply chain sourcing decisions.
Our sample in this study agrees that labor cost and market proximity are the most important drivers, however our results were less definitive for government incentives.
Our study was regional in terms of the companies and managers surveyed and was based on a decision specific focus. We can summarize the principal results of our field study as follows. 1) We observed a complex pattern of movement of production sourcing that is consistent with a network model of the global supply chain. Multiple decisions were made by companies which reflected the fact that companies are currently engaged in significant restructuring and redefinition of the global sourcing and technology strategy.
2) These decisions were made for a variety of reasons and with a range of expected outcomes.
The decision focus of our survey provided a rich and robust set of explanations for the observed patterns.
3) As a regional study, we looked at reasons that drove companies to move in and out of China. We found that companies increased production in China due to the importance of its local market, while companies decreased production in China in order to reallocate laborintensive manufacturing to countries with even cheaper labor. 4) In our sample, we also found a trend of companies Going West within China, i.e., moving production from coastal China to inland China. (One sixth of the companies in our sample implemented such strategies.) Like going from China to ASEAN and other developing 29" " countries, the products whose manufacturing went west within China were simpler, more standardized, more labor intensive and less knowledge intensive. 5) We could not find support for the expectation that re-shoring to North America or the EU15 is taking place on a significant scale with our sample. Rather these regions continue to lose ground or at best are staying even.
6) There were significant differences by industry and product, and market factors also were important. 7) A major policy question worth exploring further is whether China should be concerned about losing jobs due to its rising worker wages (e.g., 3,328 jobs were reported to be lost in China based on responses in our sample, see Figure 9 ). Our sample, however does not suggest that this will be a major problem in the future. It is evident from our analysis that although China is losing the manufacturing of simpler, more standardized, labor intensive products (e.g. Apparel or ICT), it also is attracting jobs for the production of more complicated / higher-profit-margin products (e.g. Equipment and Machinery and Automotive supplier industries). China remains the biggest source for manufacturing in the world in our study.
Generalizability
Our field study was designed to be regional and was focused on China, with managers of global firms' Chinese divisions responding. This sample along with our decision based framework enabled us to observe movements within China which other sourcing studies could not see. Our study however, does not provide comparable results based on managers' responses from other important regions and thus the generalizability of our observations is limited.
To address these concerns, we have replicated the field study in the U.S., Western Europe and Japan with participation of a wider set of industries and countries. The analysis of the second sample is ongoing by a consortium of seven universities; see Cohen et al (2015) .
Analysis of responses from this second survey as well as from other surveys which may be conducted will provide further insights into the extensive re-structuring of global supply chain sourcing and technology strategies that our results indicate currently is occurring in multiple industries throughout the world.
The largest 3 flows observed in our study all had China as either a starting point or as a destination. Will these flows still be significant from data collected outside China? The answer 30" " is yes based on the preliminary results of the follow-up benchmark study; see Cohen et al. (2015): i.e. EU to China is again the largest flow, and North America to China and China to ASEAN are tied at 4 th place. We thus argue that there is value in studying these three flows in some detail, as we have done in this paper.
Finally we note that the definition of re-shoring can be ambiguous. Re-shoring can be defined with respect to the demand location, or alternatively with respect to the firm's headquarters location. For example, consider a German firm that produces its product for both the German and U.S. markets in a factory located in Germany. If it shifts production of the U.S.
demand for its product to a U.S. factory, is this re-shoring or off-shoring? It is re-shoring of the U.S. demand but off-shoring from the perspective of the firm's headquarters location. In this paper we avoided this ambiguity by adopting the perspective of manufacturing flows. So in our example production has flowed from Germany to the U.S. Our results concerning re-shoring (to the U.S.), as reported in this paper are consistent both with published reports and our ongoing follow-up benchmark survey when we examine reported re-shoring decisions from a flow perspective. In particular, 6 of our 49 responding firms (12.2%) increased production in the U.S.
This included 2 U.S. firms and 1 Italian, 1 Germany, 1 Taiwanese and 1 French firm, (as defined by their headquarters location). This is consistent with the finding in the follow-up survey which states that"...60% of the investments in North America come from international companies as opposed to 40% from North American firms." We also observed that while 12.2% of our sample firms increased production and 20.4% decreased production in the U.S., i.e. net growth in the U.S. is negative, the follow-up benchmark study observed that 23% increased production while 16% decreased in the U.S, so here net growth is positive. However, in both studies, it is consistent that the majority of the firms that increased production in North America are non-U.S.
firms who are increasing their presence in the U.S. for market and innovation purposes.
Thus in conclusion, we acknowledge that the results reported on in this paper are specific to our survey and any generalization of our observations is limited. We do feel, however, that this field study provides important evidence concerning the nature of changes to global manufacturing sourcing and the use of technology that is currently underway.
